Effect of fatty acyl chain length of phosphatidylcholine on their transfer from liposomes to erythrocytes and transverse diffusion in the membranes inferred by TEMPO-phosphatidylcholine spin probes.
TEMPO-phosphatidylcholine (PC) spin probes which have homologous saturated acyl chains of 10, 12, 14 and 16 carbon atoms, were synthesized as analogues of PC. Transfer of TEMPO-PCs from liposomal membrane to the ghost membrane of human erythrocyte and transverse diffusion of TEMPO-PCs within the membrane of intact erythrocytes were determined by measurement of spontaneous increase and decrease in signal amplitude of an anisotropic triplet spectrum, due to dilution of the label by natural phospholipid of the membrane and reduction of the label by the cytoplasmic content of the erythrocyte, respectively. TEMPO-PC molecules in TEMPO-PC liposomes, except dipalmitoyl TEMPO-PC, were rapidly incorporated into the ghost membrane by incubation at 37 degrees C; the PC having shorter acyl chains was transferred faster. The cytoplasmic content of the erythrocyte rapidly reduced the nitroxide radical of the spin probe. The central peak height of ESR signal was once increased by incorporation of TEMPO-PC into the erythrocyte membrane and then was spontaneously decreased during further incubation at 37 degrees C. This decrease indicates that PC molecules traverse from the outer to the inner layer of the membrane lipid bilayer. The decrease of signal amplitude was faster with PC of shorter acyl chain. These findings suggest that both transfer between membranes and transverse diffusion in the membrane may be favored to the PC species with shorter acyl chains.